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gen atom, of a single proton, but of a close combination of
a neutron and a proton. It weighs twice as much as the usual
atom of hydrogen, and when replacing it in molecules of
water, makes "heavy water/* Through these and other dis-
coveries the man in the street began to sense that sources of
incredible power, undreamt of by Newton and Franklin, had
now flashed across the horizons of human observation. One
way to measure the stupendous particle energies was used in
1932 in the California Institute's laboratories by young Carl
D* Anderson, who photographed the effect of such rays in a
cloud chamber, finding that this invisible force struck from
the atom a lightweight positive particle which he called the
positron* For discovering this twin of the negative electron
he was awarded a Nobel Prize*
The race for the artificial production of bombarding par-
ticles of even greater power than that with which the alpha
particles are shot out from radium began in 1928 at the
California Institute of Technology with Charles C Laurit-
sen's million-volt X-ray tube, the pioneer of all atom
smashers* The key to its operation consisted in shooting the
charged atom through a succession of electrical fields in each
of which it received added energy* Robert J. Van de Graaff
at the Massachusetts Institute of Technology then constructed
a machine which by increasing the number of such "kicks"
drove the potency of atom-smashing particles up to several
million electron volts* In 1932 another youthful candidate
for science's highest honors, the University of California's
Ernest O* Lawrence (Nobel Prize, 1939), built his first
practical cyclotron, an eleven-inch magnetic resonance ac-
celerator with metal walls. The work of Urey and Lawrence
was to some extent complementary, for deuterium particles,
when speeded by oscillating electrical fields of high frequency,
become projectiles of greater energy than do similarly treated
protons* The cyclotron ejected them in a bombarding stream
with an energy of some twenty million electron volts against
the nucleus of the atom to be smashed*

